Bidirectional, activity-dependent regulation of glutamate receptors in the adult hippocampus in vivo.
Experience-dependent regulation of synaptic strength has been suggested as a physiological mechanism by which memory storage occurs in the brain. Although modifications in postsynaptic glutamate receptor levels have long been hypothesized to be a molecular basis for long-lasting regulation of synaptic strength, direct evidence obtained in the intact brain has been lacking. Here we show that in the adult brain in vivo, synaptic glutamate receptor trafficking is bidirectionally, and reversibly, modified by NMDA receptor-dependent synaptic plasticity and that changes in glutamate receptor protein levels accurately predict changes in synaptic strength. These findings support the idea that memories can be encoded by the precise experience-dependent assignment of glutamate receptors to synapses in the brain.